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^ (57) Abstract: A method 

for producing an optical film 
containing a laminate composed 
of a substrate and a birefiingent 
layer, which comprises applying 
a material for forming the 
birefringent layer to form an 
applied film, extending or 
shrinking the substrate to thereby 
extend or shrink the appUed 
film together with the substrate^ 
and solidifying the material for 
forming the applied layer to 
thereby form the birefiingent 
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layer on the substrate, wherein the above material for forming the birefringent layer is applied as a solution having the material 
dispersed or dissolved therein, and a solvent capable of dissolving the above substrate is used as the solvent for the above solution. 
The use of a solvent capable of dissolving a substrate allows the penetration of the solvent into a part of the inside of the substrate, 
which results in the production of an optical film exhibiting excellent adhesion of a birefringent layer to a substrate. 
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^n^mmmmmmm(Dm^ (D(y)) j&n D(y)>D(a)xo.oi 

5 ii&WSbVi, rD(y)>D(a)X0.01J T^tlt^, MIB»*^ t MSait®^ 

m^^h-i-^izmt^-V^^ti}^^. «fcD^eF*b<fiD(a)XO. 5>D( 
y)>D(a)X0.01'r35S. $ e> t^j!?^ b < «D (a) X 0 . 3>D(y)>D( 
a)x0.01 TfeSo :H:#:65fc:Ji. M^tf^ mm^M-fy^ 6 tim(Dm^\Z. Wi 
10 tB^^JMMSJiO. 0 6~3 /zmT?ab<5C:i;i>t^if^b<, J; DJf *L< 
«0. 0 6-1. SMHiTfeSo J^:fe. J10^5^JSMS®J?*«. ^± 

cfc5J::M#M«^SS-rJ©'&Jc«, m^\t. 1 0 ~ 2 0 0 Mm©$|gBTi5 
20 1 0 0 MmdSfflTab-So 

mm^m^T^o m^u. mj:^(Dnm\z^'oxno^iif)i'v^^o o 
^y). ^<Dj:v\zmM±<Dm3:m^mi\:-^'±n\t. mm(D^t>\z:^v ^ 

25 nx>nz. n y > n z ®3fe^##^^f ^86. M^5jfU*7-j$i 
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m> 4 0*0—3 0 O'CTafeO, if SL< «5 0t:~2 5 0'CT^O^ $ 
10 XU. 0. 5~4 0 MmO^fflTafe^. iff*L'<Jil~2 0 MmOlSfflT 

o 

mm^miyx^^^^o ^(DmwmM\z^-DX. i^^m(D%^y ^ )vj^(d 
20 yt^9^^^-^^\zmh-^'^^^iiti^x^^o 

^^m\z\t. Wi^mMJt\zmu%^^-^'i^(o^mmm^m^\^fz.mL 
. ■^^\zmmmM\zmw^m^m\^. m^mMomw^zw-ox. mm^ 
^^±©Mt31t®^®^M#$•&^o zL(D^o\zmumm^m^mp^(D— 

25 Ji«. $e,Jc:0F«g}C:feViTja^ll?^^^b, %^m~n^ (nx>ny 
>nz) ^^t" {C75:-5©Tab§, 
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5 . mmmm±<Dmmmmmmf)'ir^^m\zm^-^ti^o ^tvx. mmi^^ 

. mmo^^izmu<D^^i^-'izmwttnt. ^niz^-DX. mmmu 

mmmw:^m\t. mizmm-^nui^^H)^. m^lu. ■m^:^\^iz-mmw 
10 -r^j^m^mmw. mu(D^^:^^^m^iyr^mmx. m:^\^\z-'mm 
wt^m^mmmWs ^^:^m^^zf^m:^\^(Dm:&\zmw^ff'5m:k^ 

mmmm(Dm^un<Dmmm\zmcxm:M:^^x^^o mi^mtvx\t 

20 A#:6<JJC«. mn\Z:^\^^X-:^\^\zmmB^^T^m±iZ. mWk. MSB 

§iR^$-B:§;^i*Tfe^o zi0:^miz^nu. mm(D^oizMU±},zm 
m-^nrcmB^mmmif)^. mmMUosii^miz^'DX. M:&\^\z:^\^^xm 
mizJ^m-r^o cico^jse). m^mmmmu. ^ & \zmp^\z:id\,^xmmm. 

25 *t^D, ^^m-^^ (nx>ny>nz) ^^"T J; 5 OT^ § 

o 
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M<o—n^mMh. ®i*F<oviTn*^— :*riPi{c:feViT®#f tldcto 

{$imf3i^n'^^r\z^-ro 
mWM<Dmm^U(Dm^\t. #fc$ijRB$n;^vij&«. m^itt. 10-2 

0 0 A^m©^ffl7?a5D^ §f * b < 2 0 — 1 5 0 m m(7)$gfflT^ D , # 

10 Ttt. mmmwm<Dm^±izmm-^n^mmmm7!)m^m~m^ (nx 

>ny>nz) §^-riSfflTa5tit^#{;ilS^$ nTSrV^p 

15 ;^^> (2>'^^>±xmmmm'r^m\zv^>i$'-m^xi\^mpm-r^:^m 
. ®mmnzmu^mm^'^x^m\z^r)i!isLmm^±irf^:^m. ®&m\z 
nmumtnizmw^'^^nx. ^^YbiRSi^-e-s;^^. (Bmm\z^mj:m^ 

:kiz. mmtrnmizi^x. mmi'i^mm^m'r^mM±izmmmm^m 
20 ^r^o ^vxs mmmuizmmmm^m-r^tiz^'DX. mmmu^ 

z.n\z^'oxmmmm^^M(Dzim^^^T^^\zt^^(Dx^^o mmm 
mmmo^kn^thx^t. w\zmm.'^tir. m^u. mmmu<Dun(Dm 
mmz^-Dxm^^i^x^^ti^. mptit. Mmmmu. 2 5 -soot: 

25 (D^mx^^s 0^b<«5 0 — 2 0 o'C(DlifflTa&^^^ m^zttfi^hK 
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mizMhxn^^> ®<bX@^^^aTt)<i;Vio 

^^m\z-mii^^'r^^y ^ jvA'^-m^^^tyt^y ^ )VA\z},tm 

^±<D^of3imm:^f^\z^'Dxmm-^n^:^mBM(Dyt^y 4 jiM.it. 
mu±izmmmm:fymmm^'^nx:^ r) . mm(D^ o \zmu^yi\z^u 
^nii^n.'m.\^xmnw^m-m^^-^n^z.t.\z^^x. mumMiim.m 

20 mommmiz. mmmMmmm-Ufm^'^nxi^^^o ^<Dmmm:mm\^. 

m^ltt. t>b<«SEM TEM (Mi^MS 

:^»>(5?rfa5^ (TtsiiD^mmmmm : M) mmmm cn) ^o^t. 
25 ^n^n^m^mmx^^rciib. mmmum^ (d i:isijB^ji (n) 
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(I) i)^^ (III) <o±x<D^i^^m^'rz.titm^iy^^o 

5 A n (a)> A n (b) X 1 0 ( I ) 

1< (nx-nz) / (nx-ny) (II) 
0. 0 0 0 5^An (a)^ 0. 5 (III) 

MiB^# (I) ~ (III) Anft, mmmmmm (a) ommmm 
X'$>r). An(b)«. mM^mm(Dmmifffmx$>v. ^n^enrm^^x 

10 ^$n, Tm^^fSi^ZSizmm^n^ (id \z:^V^X. nx. ny:feJ;tX 
nz«. -en^nt&IBItJB^iB (a) {c43tt^X^, Y$lll*5«i; tXZ 
lBl(Djajff^^^b> nx\ n y ' *5cfclKn z ' l5fH«#iCcfe ^ Xlft 

15 Ym\t. mmmp^\z^\^^xttiW,xm\zMvxmm.um:^i^x$>ri , zn 

An(a)= C(nx + ny) /2] -nz 
An(b)= [(nx' + ny") /2] -nz' 
la 1 ©tEB&SlC, — M<J::bT. 1t®^jS 1 0 tdcfett-S®^^ (nx. 
20 ny. nz) O^fft^fRl^&^^T^t" . ®^^nx, ny. n z fi^ M 

# (I) Sr^^^Sd ^fe. $e»fc®^^iM4>^*i|#'ftJc: 

25 ^n^^^:7^;i/Ai:75:^j:<h}i^e.. Mia a n (a) i: a n (b) 

M^t^, An (a)>An (b)X 1 5TafeSClt*tj;Dif *b<. # 
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\zB1^V<\tA n(a)>An(b)X20 T^^o 

:$i^m(Dyt^y^ )VA\z^h^x. mmmmmm\t. mm^f¥ (in § 

^/^cf il tidW^UV^o :^mm(Dyt^y ^ 1< (nx-nz) 

10 / (nx-ny) ^mfc^u. m^-:^miz^n ^mmmmni^^ y^jvM. 

mnrch<Dtf3:^o ^tc. $f*b<fi. 1< (nx-nz) / (nx- 
ny) ^10 0<DmmX^^o WIB^fijO^ 0 0 J^TX^niit. M^^tt. 

:$^mm(o^^y ^ jvA^m^m:^mm\zm^^rcm^\z. -[-^^u>hy 

&\Zs l&IB (nx-nz) / (nx-ny) (Dimt. yt^Wmizmn^ 
Jlt/6>e>. 1< (nx-nz) / (nx-ny) ^ 8 0 OiSffl 

i!}^^^0^V<. $e»{c^f*b<«. 1^ (nx-nz) / (nx-n 

y) ^5 0Ta&a„ sfe. SitiaiBi (VA) \^ (Dm^^mmm\zm. 

20 M-r-S^-o-iCf*. 1^ (nx-nz) y (nx-ny) ^3 OX$>^Z: 
hif)m\ziif^V\,^o 

^^m\z:id\^^x. mmmmmm (a) \t. mm^i^ (no ^mrcr^ 

tdWSbVio MISA n (a)3?>^ 0.0 0 0 5SK±X$>n\t. %^y ^ )V 

j^-m-^^\znmitx'^. o. su^TTa&nt^^ ^^y ^ )VA(o^mmiUm 

0 0 5^An(a)^0.2Tfet)^ mzm^\^<\tO . 0 2^ An (a) ^ 
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0.15 "eab-5o 

2:<s ^(ommmts imxh^\^^Vs 2m&s±x%^\^^o 

mBt)i'm(Dm^M ^(ommf)mB\zfsi^ t i:%\z. :^mm(Dytmy^ 

15 j;Vic ^Tz. mm\zmm\zmm-t^m^. mxu. ^n^nmci^mM 
jiT*)j;vib> mf3:^m.^-^^:^^mm(D'if^mMmx^^x%^^^o 
mm^mmm(Dm^}it.. m^\tt. ^^y ^ jvA<Dm^mzft-cxm:M: 

\Z^^X^s —mzU. 1 ~ 5 0 0 nriiTab^, 

mm^mmm(Dmn^vx\^. m^u. ^^mmmmzmn. mmu 

^m:si^-y^unt.i^xmnvrc^mmf}^i^^f^ti^o 
mmmm\^. mz. m.mmi!)^i&<. mmmzmn^umm^h\,^o 
25 ^KD^^fs^^Mx^n^t. m^u. mm^^mmizmmvrcm^\z. m. 
mz^^^m^mm<Dmit. ^umm.m\z^^%^m^(n>^-T'^. 
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X. ^n^y>()VAmm\zi^mir^:&^miz^'Dxn^z.Lib^x^^o 

10 ex. '^(Dmmm'^^i'm^mmt^ ^ofsi. ^^^^^^<D:^m^ 

z.(D^o\z^^y 4 ji^Aom^mtLx^^LTcmmMmomim-fym 
m-t^m-^^t. mm^mmm^mmizmt^^xo^m. mmm±m^B 
mtvx. ±:/^u—^\zj:'oxmt&mm^t!/^—T^z.ttim^v\f^o 
15 z.(o±:/'^u-^\t. m^mmumy^jvAmo^j^'Dfsimmfsiy^jvAiz 
> >^-^\zmcx. vun->m. ^mr)v^jv?h. y^mm. m^t^^) 
':r^>m<Dmmm\z^^mm::i-.h^-m&.±mn^:^m^\z^'Dxm 

20 :^mm(Dyt^y^ yt^mmm^mtvx. w\zmnmm^m 
tvxmmx$>^o :^^m(Dyt^y ^ j\^i,\t. mm<D^^\z. mm^^ 

^f}^Bm^-^nxh^\f^Vs z-ommmmmy ^ }VA(Dmiz. 
"^'^-mizmcx. m<D^^mM^^io\z^/vx\^^x%^^K mmmo^ 
25 ^mutvxjit. w\zmm-^ti-r. myty^jvA (myt^) ^\tctbt 
•r ^ @ ® gi5 # ^ frf e> n § o 
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10 m2\z^'ryt^y^ )VA mmmytm 2o\t. mmmmmmmy^ 

umm 3 myt^ 2 (Dmmizmm^mm 3 •^^'tn'enmm $ nr 
*5f3. -:&<Dmmumm s iz-^^izmmmmmy-ovj^itimm-^nx 
v>§o mmmmmy^)]^j^i\t. mm<D^'^\zmmmmtmuh 

20 0 3i;i^T3t^>'>r;i^A (mmm^m 3o«. trisajimja 

3 myt^ 2 (Dmmizmmmmmmmy ^ 1 :^^nm. 
^vx. mmmmmy^ mm<D^^\zmmmmt^^t(D 
js-^TcD J; "5.;feafi:!5^ e» . mmmmmy ^ 1 <DS$jMj?>^ii3fe^ 2 izm 
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PVA) ^:7^;uA, ^^^JV-^—JHhFYAMy^jVA. x5^i/> • 

15 mm}:^:=')vmm^ii^m^^y>^ty^)vj^. •iuvu-^.j^y ^ ju^mo 
m7K^M^^y ^ AA^-fy^^^f^n. ^n^<Dm\z%. m^\t. pva 

A^%mmx^^o c:ti€>©4'T'b> m'^V<\tPY A^y ^ )VAX$> 

sfe. muMyty y( jvA(Dm^\t. i — s o jLtmcD^H-eab 
mmummti^x^t. (j^izmm-^n^s u^<e>m(Dmmy ^ ji^A^m 

-T-;i/x;i/7i^>i^. 2}?U7.;i'3fs>i^. 3j^ux9^i/>i^. Ji^u y;^3)^;^^- 
33 
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^Tcs mmummtvx^t. #112001-34352 9#i^^ (wo 

0 1/3 7 0 0 7) \zmm(D'^^)'^-y^ )VAi!A$>W^tl^c clCD#U 

iz\t. ym^xm-^n^y^ )UAm^-:^\^(Dumm^ (Rth) 7&«, - 9 0 

nm~+ 7 5 n m®|gEiTa5 S d t ;5«$f * L < . <fcfpJfSb<t*-8 0 
nm~+6 0 nmTafeO. Sb<Ji- 7 0 nm~+4 5 nmCDig 

HTafe^o tufB{4*i^'fit7j>^- 9 0 nm~+ 7 5 nmcD^fflTa5ntf> + 

20 ^\z^my ^ ji^M.\zmm'r^mytm,(Dm^ (^^e<j:^^fe) 

)5::fe. TIB^fc:*5liT> nx. ny. n z tl. t {^^Tfafe t) ^ 
Rth= [{ (nx + ny) /2}-n z] • d 

•^)v\z^n^&mmzM':^<mmM(Dmii:-dmm'v^^. m^m<om± 
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15 Ig^JcjiSDTM^^T^S;^^, mn> 5 0 0 jamfi^TTS $F*b 
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it-^^^. mm(D^'^f3immmm\zmmmm.^^m^i^xmmmmum 
;pa-T. n^^y^JtJh.. m^b^^jF^'^A. mfbT>5^^> 

0. 5-2 0 MmOllfflTafeSo Mi5M§^IS:iK[^(3D|H-&f!l^ 
20 abfef9 2-7 0M«§i5(D|SH*W*b<> «J;f9^?^b<«5~5 OftS 

25 •^^%i\^xU^-^^^-t^tz.}^(n>mMM (^^«^atB^) S^:Jai^% 
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> mx\t. ^<D^^myt^-^mm^mm<Dmm\zm^i^x%^\^^v. m 

izmmvxh^i^^o ^Tc. m^it. 7Kmmtvxmmi^rz.m^. >^^^\z- 
20 mcx. mom-mm^. wt^omm^m^i^xh^i^^o mmmm 

mm-^tlfSi^^f)^. mXU. 1~5 O O nmX$>y). B^L<\tl 0~3 
0 0 nmT^D. *b<«2 0-100 nmX$>^o m^Z^fMt 

- ;i/ ^ U - ^ © M«^J ^ b fct^e^l^^^ © ^fej&^^ffi T ^ ^ . 
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. mmmmmtvx\t. pyAy^)VM.t(Dmmmzmti^}^7()-^^. p 

. m&[^±y^ jvj^s mmy^JVA. ytmn.y ^ mmy^jiJ^. 
i^Mm. ^Miisitis^. mmm.^mm(Dm^\zmm-^n^. s^^^^ 

$>\>f^n^o mmmmmmy )ij^tvx\t. mx\t. iKWc. msL. m 
20 m^mmvrcy^)VA'^^$>\if^ti. ^inst*^ mx\t. mmMo^mm^p 
> mmmizmt>^^yy^'pmn.yt(Dmmm\zmm'r^::ti!)tx^^o 
mmwm\^±y ^ ji^Atvx^t. mx^t. :nuy.^v y ^m^(Dm^^ 

\^\z^^^:^^mn.^mmvrcm^y^}VA^f)^mmx^^o m 

o 
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. mxit. w.^±)vm:m\zmm.'r^m. ^mm^&^mm^<Dmmizm 

&,T\z. zi<D^^f3:-~i$^mmytwz'D\,yxm,m'r^o 

10 m^KHmmytms^. mmmmm^mz-^ ^\zKmm^s mm^m. 
'MKHmmytmu. mmmmm^m\z-^ &\z^mmKmmi!)^. ^n^n 

15 mmm^^mm) ^izmmx^^o ^<o^^uKummytmt. m^\t 

^h^-^mizT^momM.^m'r^o 
mm^mmmytm-ii. mx\rt. mm^^m^^-rmytmo^^miz. ^ 

20 i^mx^^o M:i^m\z\ts m^^t. mmm^m\z:^i,f^mmmmm(Dh' 
m mmm) '^-wizmcx-^y hmmv. mmw\z. rjv^::i^A 
^(D^m^^m-^-^^f3:^^mm'pmmm^KUUiivxM^vrcBLHm 

*fe> mm(o^o\z^mmmmm\zmik^^'^m-^'^x^m^^mm 
25 ejmj^hvrcmmumm<D±\z. ^(Dwmm&mm^K^^-^'ii:rcRum 
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M ^ b T ?^ ^ -r ^ i: T # ^ c 

■^^izrx-j:. Km^hx^x. mw^mm^my ^ }Vj^<D^oi^m^ti.y 

^mm^):tmimm^\^^mmm.xmm-r^m^\z\^. mmm m^m) t-^ 
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Ma^WSiPp^ TD-BEFJ m7S)tmW^tl^o :nU:^y^Vy^m 

Bm«X^fcm®miHiiS rpCF350j. Merc k1&m<Dm^^ 
TTr ansmaxj ^f)^$>Vf &H?> o 

^(D^^iz2m&.±<Dyt^m^mmf^m^. m^\t. m^m^mm 
^(Dm:mj^m\z^^^Xs mmm\zmm'r^:&^\z^'DXh^mx^^ 
5&«> ^nbmrnvTc^^^Uhi^x^mTm-i. sM^^^tt^ 
m.iLi^m^m\zmti. mm^^mmm(Dmmj}m^m±x^^t\^^om 
20 M.-mh^o fsi^. mmizit. mmhmmiz. mmm^co&mmm^WL^ 

. - y ^)v§^m,mh'^m^<D^^m^umxm.'M.9Btmt^ ^t\z^^x 
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#§o m^^t. STN (Super Twisted Nematic) T 

N (Twisted Nematic) -fe;i/> IPS (In-Plan Switching) VA 
(Vertical Nematic) OCB (Optically Aligned Birefringenc 

e) •fe;i/>. HAN (Hybrid Aligned Nematic) -fe;!/, ASM (Axially S 
15 ymmetric Aligned Microcell) ^f^M ' :^^ZSz: 

A^mytmU. (^IZYA (SttlBlRl ; vertical Aligned) tJVoyt^m 

m\>z^'^izmnx\^^^(D'v. v a^- \^(Dm^&^mmm(DmMmmy 
20 ^ jvALvx^mzmmxm^o 

f^x-^tir^mmx$>^x. mmm^-^)vmm.ti^x\t. wizm^-^mr 

^x^yi7^m.(Duntvx\t. mzmm.-^n-r. ^^m^j^moum^^ 
25 frf&nso 

sfe. mm'fijv<Dmm\zm^m.'^yt^mm^^i-f^m^. ^nB\tm 
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5 ^^\z^ 2^^Hj®^^^^^m«. mmn^ys^-^^^. mw^umn-^ 

10 m4:<Dm'®m\z. :^mm<om^n:^)v<D-'m^m'ro m7rz(D^o\z. 
^xsmm^mm s ^^vx^KiJmm^)V2 i <D~:fj(Dm\zmmw.mm 

15 —i&:<Dm^-^}vmwL(^m\z. m^i)m^-^nt^m^^u^x\^^ 

^ (la^i^r)o "^tz.. mmm.mmy ^ )vj^iu. mm(D^o\z^iii}im. 
mmmiKDmmW'XhKi. mw,m.mmmmi)mm''^)V2 i \zm\^x^y) 
. ^mmf)m%^2\zm\^x\/>^o 

)v\z^n^m^^)v^m^Wit.<om\z^mm^ifSimum^m'^mm'r^ 

25 $n-r. -^JAt^. ^axl^ir hD;V^:?;-/-fe>X (EL) ^^7.ZfV^ 
. PDP. FED^(^a^^M(D®^^^^SfcfeiseffiT^^o 

43 
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10 ^fflT§iii:;^>^ti^^nTv:>§, *^B^o^^:7w';i/A«. el 

m(Dmuytt'i^^mytvx\^^^m^m\z. ^^^izmmx^^o 

15 ELm^mm\t. -mz. mmmm.±\z. mmnm. ^mm^m^^xf 
^mmmt^^<Dmmxmm-^nrcmyt^ (mmEL^Mm ^^i^xu 
So mmmmmytm^t. m^<Dmmnm<Dmmi^x^K). m^\t. hu 

miu-r^^tiz^-DX. mummm^m\ziEiitm'?tf)mx-^n. m 
^&iEjL^mj'iii)mm^'r^^ii\zj;:'Dx^v^jL^)v^-i!j'^. m^m 
25 n^mf^v. mm^nrcm^mMi}mm^m\zm^ t^iz^t:^^^^ 
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5 . m-fb-r >e?':7Axx (ito) ^omB^mmi^i^m^'^nrcmmmm 

Mg-Ag> A 1 -L i ^(D^M«@7&tj§^M$nS. 

^(Dj^vfsim^(D^mELm^mm\z^i^>x. mm^m^ytm^t. m 
iin«, mmmmmytm\z^\^^xh. mmmmtmm\z. yt^u\^^± 

15 mmELm^mm(om^mi!)mm(D^^\zM.^^(Dx;^ 
mmm^m^. mm^mmytmommmiz^mnm^mxrcmm^mE 

L^^#:&^tf:#aE LS^^aiCcfeV^Ts StftB]gHJ«;®o^® 2^ 

^mtETum^iKom^zmm-r^^tijm^i^^^o z.(d^v\z. :^mm 
(D^t^y ^ jvM.^mm-r^^t\zj;:^x. ^^(DK^^iSf^s ^^^i^i^i 
±-it)i-psmx$>^ii\^^^i^^^^-rmmELmi^mmtfsi^o ^rcs mib 
mm^mt^^y^;vAt(Dm\z. •^i^\z&m^m.7(>mm-^n^^Li!)^ 

25 ^^fSbVio 
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10 z(D\Hmyt\t. m:^it. mm^m,. mmmm. ^mmm^mmv. ^ 

mmmmmmxnxsmmmyttfsi^o ^vx. ^KDmrnrnm-^. wibm 
ytU(Dmyt:^\^tm^iyx^^^rctb. mmmytu^i^j^x^~r. ^(dm 
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